S-adenosylmethionine synthetase in bloodstream Trypanosoma brucei.
S-adenosylmethionine synthetase was studied from bloodstream forms of Trypanosoma brucei brucei, the agent of African sleeping sickness. Two isoforms of the enzyme were evident from Eadie Hofstee and Hanes-Woolf plots of varying ATP or methionine concentrations. In the range 10-250 microM the Km for methionine was 20 microM, and this changed to 200 microM for the range 0.5-5.0 mM. In the range 10-250 microM the Km for ATP was 53 microM, and this changed to 1.75 mM for the range 0.5-5.0 mM. The trypanosome enzyme had a molecular weight of 145 kDa determined by agarose gel filtration. Methionine analogs including selenomethionine, L-2-amino-4-methoxy-cis but-3-enoic acid and ethionine acted as competitive inhibitors of methionine and as weak substrates when tested in the absence of methionine with [14C]ATP. The enzyme was not inducible in procyclic trypomastigotes in vitro, and the enzyme half-life was > 6 h. T. b. brucei AdoMet synthetase was inhibited by AdoMet (Ki 240 microM). The relative insensitivity of the trypanosome enzyme to control by product inhibition indicates it is markedly different from mammalian isoforms of the enzyme which are highly sensitive to AdoMet. Since trypanosomes treated with the ornithine decarboxylase antagonist DL-alpha-difluoromethylornithine accumulate AdoMet and dcAdoMet (final concentration approximately 5 mM), this enzyme may be the critical drug target linking inhibition of polyamine synthesis to disruption of AdoMet metabolism.